Recently there have been attempts to measure psychopathy via existing personality inventories. The aim of the present research was to explore whether six-factors personality structure (measured by HEXACO-PI-R) can be used for the assessment of the psychopathy model consisted of four traits: interpersonal, affective, lifestyle and antisocial (measured by SRP-4). In Study 1 (402 community participants), the proxy measures of these traits were generated using the HEXACO-PI-R items. It showed that all the psychopathy traits except antisocial tendencies are adequately explained by HEXACO traits: all of the R²s were >.50. Proxy measures had satisfactory reliabilities (all Alphas >.70) and adequate correlations with the original psychopathy scales. In Study 2 (345 undergraduate students) and Study 3 (245 male convicts), the discriminative and external validity of the proxy measures is further demonstrated. The results of the present research showed that HEXACO-PI-R can be used to explore interpersonal, affective and lifestyle features of psychopathy, which can facilitate further research. However, the usage of the inventories which measure psychopathy directly is still preferable when possible.
scales derived from existing inventories is more successful as a proxy measure of psychopathy (Witt et al., 2010) . This approach is simple, and it is based on finding the inventory items which substantially correlate with the target scales of psychopathy and using them to construct new scales. Besides the Five Factor Model, Multidimensional Personality Questionnaire was most frequently used to obtain the personality measures of psychopathy (Blonigen, Hicks, Krueger, Patrick, & Iacono, 2006; Walton, Roberts, Krueger, Blonigen, & Hicks, 2008) . HEXACO-PI-R, an instrument which operationalizes six-factor structure, was used only in one study so far (Witt, Donnellan, & Blonigen, 2009) . All the previous research showed that using the scales derived from general personality inventories can be fruitful in the exploration of psychopathy.
Goals of the Present Study
Although many of the operationalizations of psychopathy currently exist, the four-factor model is one of the most frequently used in the empirical research (Paulhus, Neumann, Hare, Williams, & Hemphill, 2016) . It is comprised of four traits: interpersonal, affective, lifestyle, and antisocial tendencies, thus mirroring the structure and content of a "gold standard" in the psychopathy researchPsychopathy Checklist-Revised (Hare, 2003) . However, so far there was no research aimed at exploring whether these four factors could be adequately represented by existing personality inventories. Among all the personality models, HEXACO structure could be especially useful for this exploration because the Honesty factor is shown to gather various amoral and antisocial traits on its negative pole (Međedović, 2012) .
The aim of the present research is to evaluate if HEXACO-PI-R can validly and reliably represent the four-factor psychopathy model. In order to do so, we conducted three studies. The first one served to explore if HEXACO scales can explain the variance of the four psychopathy traits and to select the inventory items which would be used for the construction of the proxy psychopathy scales. The goal of two other studies was to explore the validity of new scales by using them in the prediction of the external criteria, conceptually related to psychopathy. Taken together, these three studies are based on the samples frequently used in the research which administrate self-report measures of psychopathy: community, college and the sample of offenders.
Study 1
The first study has had several goals: 1) to explore predictive power of HEXACO personality traits in regard to four psychopathy characteristics; 2) to identify HEXACO-PI-R items suitable for the proxy psychopathy scales; 3) to evaluate the reliabilities of these scales and their correlations with original psychopathy measures. Regarding the second goal, we used the similar procedure as the one conducted in the previous research (Witt et al., 2009) . Correlations between the HEXACO-PI-R items and the original psychopathy measures were calculated. All items with the correlations higher than .20 were used for the construction of the proxy measures. The HEXACO items were not repeated in different psychopathy scales: one item was used as an indicator for one scale only. The relations between HEXACO items and four psychopathy scales were analyzed at the same time. By doing this we avoided a possible error of selecting the items for one scale and excluding them from the item pool. There were occasions where one HEXACO item had correlations with multiple psychopathy scales above .20. However, these correlations were never of exactly the same effect size and we simply assigned the item to a scale with the highest correlation.
Method

Sample
The data was gathered via an online survey. Participants were selected from the community sample (N=402; Mage=28.3, SD=6.96; Meducation  =15.6, SD=3.31). Participants (70% females) were recruited mostly on social networks using the snowball procedure. They received a feedback regarding their personality profile as a motivation for the participation in the study.
Measures
HEXACO-PI-R (Lee & Ashton, 2006) was used for the exploration of the six lexical personality factors. Besides the six broad factors, the instrument measures 25 lower-order facet traits. It has 100 items and every facet is measured via 4 items. All the inventory items were included in the analysis (including the interstitial Altruism scale). The reliability of the facets ranged from α=.58 (Anxiety) to α=.76 (Fairness and Sociability).
Psychopathy was measured via SRP-4 scale (Self Report Psychopathy; Paulhus et al., 2016 
Results
Constructing the HEXACO-PI-R Psychopathy Scales
When Interpersonal psychopathy scale was regressed onto HEXACO facets, a significant regression function was obtained. The coefficient of multiple correlation between personality and the criterion measure was high enough [R=.72; R²=.52; F(25,379)=16.06, p<.01 ] to proceed to analyze the correlations between the personality items and Interpersonal scale. The total number of 18 items was found to have correlations higher than .20 with the criterion. When they were used to predict the target measure, again the high percentage of psychopathy trait was predicted [R=.71; R²=.50; F(18,386)=18.28, p<.01] . These items were used for the construction of the HEXACO Interpersonal scale 1 . Similar results were obtained when Affective psychopathy scale was set as a criterion measure. HEXACO facets explained substantial portion of the criterion's variance [R=.71; R²=.51; F(25,379)=15.55, p<.01] and again 18 items were chosen for the construction of the new scale. They successfully explained the original Affective scale variance [R=.74; R²=.54; F(18,386) =25.27, p<.01] .
More than a half of the psychopathic Lifestyle variance was explained by HEXACO facets too [R=.71; R²=.51; F(25,379) =15.28, p<.01] . The new scale of Lifestyle was constructed by 17 HEXACO items. When the original scale is regressed onto these items, a significant regression function is obtained: R=. 74; R²=.55; F(17,387)=27.18, p<.01. However, when Antisocial tendencies were set as a target measure, HEXACO facets explained substantially lower percentage of its variance: R=.42; R²=.18; F(25,379)=3.22, p<.01 . When we analyzed the correlations between HEXACO items and this criterion measure, we did not find any coefficient higher than .20. Since this was the only psychopathy scale which was negatively skewed in the present sample (Kolmogorov-Smirnov Z=3.29; p<.01), we normalized it by using the Bloom's algorithm and repeated the analyses with the normalized measure as a criterion. However, the results were almost exactly the same as in previous analysis: R=.43; R²=.19; F(25,379)=3.49, p<.01 . These results suggested that HEXACO items could not be used to construct a proxy measure of Antisocial characteristics.
Descriptive Statistics and Validity of the New Psychopathy Scales
First we calculated the descriptive statistics and the coefficients of internal consistency (Cronbach's α) for the new psychopathy scales. The results of these analyses are shown in Table 1 . Notes. K-S z -Kolmogorov-Smirnov z statistic; ns -not significant
As it can be seen from the Table 1 , the reliabilities of the new scales are all higher than .70. Perhaps it could be argued that these reliabilities are not so high if we keep in mind that the new scales are consisted of 17 and 18 items per scale. That is why we performed the item-level analysis in order to examine if there are some items which could be excluded from the scales. However, this analysis showed that reliability could not be substantially elevated by the exclusion of some items: the range of reliability increase was from .01 to .03. It is also interesting that all of the new scales have normal distributions in the sample. This finding suggests that the HEXACO psychopathy scales adequately capture the individual differences of these constructs in a community sample.
The key test for the validity of proxy psychopathy measures are the correlations with the original, SRP-4 scales. We calculated the Pearson's correlation coefficients between new and the original psychopathy measures. Furthermore, we provided the correlations between the original HEXACO personality traits and SRP-4 psychopathy measures as well. The rationale behind this is to compare the strength of associations between new psychopathy measures and the HEXACO traits with the original scales. If the correlations between the new measures and SRP-4 scales are higher than the ones between HEXACO traits and SRP-4 scales, it would be an additional argument for the usage of new psychopathy measures. The results of the correlation analysis are shown in Table 2 . Correlation matrix is consisted of positive and significant coefficients, as expected. It can be seen that the relations between the scales with the same object of measurement are especially high in magnitude. Three new measures correlate with the SRP-4 Antisocial scale, however, these associations have low effect size. It should be noted that the strength of the associations between new measures and SRP-4 scales is indeed higher than any association between HEXACO traits and original psychopathy scales.
Discussion
The main finding of the first study is that HEXACO-PI-R items can adequately represent three of four Self-Report Psychopathy scales. The high proportion of Interpersonal, Affective, and Lifestyle variance is explained both by HEXACO facets and the items of the new scales. Multiple correlation coefficients between personality traits and psychopathy are similar to the ones obtained in previous attempts to measure psychopathy by existing personality inventories (Blonigen et al., 2006; Walton et al., 2008; Witt et al., 2009 Witt et al., , 2010 . Furthermore, the correlations between the new and the original psychopathy scales are almost of the same magnitude as in previous research (Witt et al., 2009) . Three new scales have satisfactory reliabilities too. In fact, the reliabilities could not be substantially elevated by the exclusion of some items from the scales. We believe that this is due to the high representativeness of the HEXACO psychopathy scales. All the new measures are composed of the items belonging to different broad personality traits. This enables the comprehensiveness of the new scales. However, it keeps reliability coefficients at certain magnitude: the measures with broad and comprehensive content can never have very high α reliabilities. It is important to notice that the reliabilities are certainly high enough to provide reliable measurement, while high content broadness can elevate the quality of measurement as well. Keeping in mind that the distributions of new measures are normal and that they have higher correlations with original psychopathy scales than HEXACO personality traits, we can conclude that the HEXACO scales of Interpersonal, Affective, and Lifestyle psychopathy traits are valid and reliable measures.
However, the fourth trait cannot be operationalized by HEXACO-PI-R items. The variance of antisocial behavior explained by HEXACO facets is significantly lower, compared to the other three scales. This was not unexpected: previous research also showed that the predictive power of HEXACO factors was the lowest when this psychopathy trait was predicted (Međedović, 2011) . Since none of the personality items had large enough correlations with the antisocial scale, we could not construct the new scale using HEXACO-PI-R items. This finding suggests that the inventories of broad personality traits have their limitations when some specific forms of psychopathic behavior are measured.
Study 2
The second study was aimed at further demonstrating the validity of HEXACO psychopathy scales. Three criterion measures were chosen in order to explore their relations with the new scales. The first is Manipulativeness, a facet of broad personality trait Negative Valence (Smederevac, Mitrović, & Čolović, 2010) . The second one is a trait depicting affective disturbances of a pro-psychotic type, expressed as inability to react emotionally to life events (Raine, 1991) , labeled as Flattened Affect (Knežević, Opačić, Kutlešić, & Savić, 2005) . Finally, the third criterion measure is Impulsivity, the personality characteristic marked by lack of behavioral control and inability to delay gratification (Knežević, 2003) . These three measures should have clear relations with psychopathic characteristics so we made these hypotheses: Interpersonal psychopathy features should be the best predictor of Manipulativeness; Affective trait should have the highest association with Flat Affect and Lifestyle characteristics should be the most important in the explanation of Impulsivity's variance.
Sample
Participants in this study were selected from the population of psychology undergraduate students, mostly freshmen (N=365, 65% females; Mage=21, SD=3.9). All subjects participated voluntarily in the research. They were awarded by additional credits on the psychology course they attended. The scale for Manipulativeness assessment was taken from Big Five Plus Two personality inventory (Smederevac et al., 2010) . The scale consists of 12 items (M=1.83; SD=0.62; α=.85).
Measures
The Flattened Affect scale was taken from DELTA 10 inventory, constructed for the examination of schizotypal features (Knežević et al., 2005) . It has 8 items (M=2.24; SD=0.52; α=.71).
Impulsivity was explored via the same-labeled scale from AMORAL 9 inventory (Knežević, Radović, & Peruničić, 2008) . It has 6 items (M=2.50; SD=0.72; α=.71).
All of the measures are self-report inventories. They have 5-point response scale, where 1 stands for "strongly disagree" and 5 for "strongly agree". Data gathering lasted for 30 minutes on average.
Results
Prediction of the Criteria Measures by HEXACO Psychopathy Scales
In order to examine the predictive power of the HEXACO psychopathy scales, we set three regression models. Manipulativeness, Flat Affect, and Impulsivity were set as criteria measures, while the psychopathy characteristics were entered as predictors. Participants' sex was controlled in the analyses also. The results of the regression analysis are shown in Table 3 . All three regression functions were statistically significant (p<.01). Interpersonal features had the highest predictive power when Manipulativeness was set as a criterion. The same could be said for Lifestyle characteristics in regard to Impulsivity trait. Lifestyle psychopathic characteristics had the highest zero-order correlation in the prediction of the Flat Affect too. However, when other psychopathy traits were controlled in the analysis, the predictive power of Lifestyle and Affective traits were almost the same.
Discussion
Two of the hypotheses regarding this study were fully confirmed. Interpersonal psychopathy features were the best predictor of Manipulativeness. This result is in line with the basic conceptualization of this psychopathy trait because manipulative and deceitful behavior represents a crucial part of interpersonal relations in psychopathy (Hare, 2003; Paulhus et al., 2016) . The similar could be said for the psychopathic Lifestyle characteristics: they are highly related to low impulse control and lack of ability to delay gratification. The only hypothesis that was not confirmed completely is the one regarding the Flat Affect. All three psychopathy measures had independent contribution to the prediction of this criterion measure, with Affective and Lifestyle characteristics as dominant predictors. This result implies that callous and shallow psychopathic affectivity shares some characteristics with schizotypal flattened emotional reactions; however, they probably represent distinct emotional characteristics. This was already assumed by some researchers (Međedović, 2015) . The exact nature of the relation between these two traits represents an interesting research goal per se, and it would be fruitful if future studies explored this topic in more detail.
Study 3
Psychopathy is a set of traits which are frequently explored in criminological and forensic contexts. This is why we analyzed the relations of new psychopathy scales with relevant outcomes on the sample of convicts in Study 3. Three criterion measures which can be plausibly related to narrow psychopathy traits are chosen in this study, too. The first one is Machiavellianism. This trait depicts an attitude of reaching a goal at all costs, even if it implies hurting others (Christie & Geis, 1970) . The second one is subclinical sadism. It represents a tendency to feel positive emotions as a reaction to a distress of others (Buckels, Jones, & Paulhus, 2013) . Finally, the relations between psychopathy and criminal recidivism are explored since this behavior is very important in legal and criminological contexts. Three hypotheses are set: Machiavellianism should be related mostly to Interpersonal psychopathy traits; Lifestyle is supposed to be the best predictor of criminal recidivism; the correlations between sadism and all three psychopathy traits are expected.
Method
Sample
This study included 220 male convicts who served their sentence in two penitentiary institutions at the time of data gathering (Mage=32 years, SD=10.51; Meducation  =11.6, SD=2.36). All subjects participated in the study on a voluntary basis. They had elementary reading skills at least. The majority of the participants (51.6%) were sentenced for criminal acts which involved violence (murder and attempted murder, robbery with the usage of violence, grievous bodily harm, etc.) while the rest of them committed crimes such as robbery, unauthorized production, possession, and distribution of narcotic substances, fraud, etc. Most of the participants (59.7%) were serving 1-5 years of prison sentence and had previous convictions (78%).
Measures
Psychopathy traits were measured in the same manner as in previous studies. HEXACO-PI-R was used to calculate the scores on Interpersonal (M=2.87; SD=0.55; α=.72), Affective (M=2.74; SD=0.46; α=.67), and Lifestyle (M=2.63; SD=0.51; α=.69) traits.
Sadism and Machiavellianism were measured by AMORAL 9 inventory. Sadism has 5 (M=1.96; SD=0.77; α=.65) and Machiavellianism (M=3.27; SD=1.05; α=.71) is consisted of 4 items.
Criminal recidivism was measured by the data extracted from the participants' penitentiary files. Three indicators were used to calculate recidivism measure: the number of offenses, lawful sentences, and the number of terms served in prison. In order to calculate a singular recidivism measure, these indicators were subjected to Principal component analysis. One latent component is obtained (eigenvalue=2.42; 80.64% of original indicators variance is explained). All three indicators had high loadings on the component: number of offences (.89), sentences (.94) and the prison terms (.86). Participants' scores on this component are saved in the database (regression method) as a separate variable.
Results
Prediction of the Criteria Measures by HEXACO Psychopathy Scales
In order to evaluate the predictive abilities of the psychopathy scales, three regression models were set. Machiavellianism, sadism and criminal recidivism were set as criterion measures, while psychopathy traits were entered as predictor variables. Participants' age and education were controlled in the models, too. The results of the regression analyses are shown in Table 4 . As it can be seen from the Table 4 , all of the regression models were statistically significant. However, the percentage of the criterions explained variance is quite different: the highest percentage of sadism's variance is explained (35%), followed by Machiavellianism (29%) and criminal recidivism (7%). Interpersonal and Lifestyle traits were the most important predictors when Machiavellianism was set as the criterion measure; all three traits independently predicted sadism, while psychopathic Lifestyle was the only significant predictor of criminal recidivism.
Discussion
All of the hypotheses of the Study 3 were confirmed in the regression analyses. Previous research showed significant relations between psychopathy and Machiavellianism, with the associations between Interpersonal psychopathy traits and Machiavellian tendencies showing the highest magnitude . This finding suggests that Interpersonal behavior specific to psychopathy is characterized by unscrupulous goal achieving, with employing deceitful and manipulative tactics. Earlier studies also found the relations between psychopathy and sadism, suggesting that these traits are similar but not the same (Mokros, Osterheider, Hucker, & Nitschke, 2011) . It can be noted that among all the psychopathy traits, Affective features show the highest associations with sadism. This finding is in line with the previous data of shared emotional empathy deficits between these two traits (O'Meara, Davies, & Hammond, 2011) . Finally, previous research also suggested that behavioral psychopathy traits, including the erratic and impulsive lifestyle, is the best predictor of criminal behavior (Leistico, Salekin, DeCoster, & Rogers, 2008) . This finding implies that individuals who more frequently commit crimes do so partly because they have problems in behavioral control and recklessness.
General Discussion
The results of present research suggest that HEXACO-PI-R items can adequately represent three of four psychopathy traits from the four-factor psychopathy model (Hare, 2003; Paulhus et al., 2016) . HEXACO psychopathy scales cannot be treated as direct measures of psychopathy, but rather as indirect or proxy psychopathy scales. So why should researchers use indirect instead of direct psychopathy measures? There are several reasons for this. Surveys are frequently limited by the number of variables which can be administrated. Measuring psychopathy by existing personality scales can help researchers to cut down the number of items in a survey. Secondly, the SRP-4 scale of psychopathy is copyrighted measure, so researchers must pay if they want to use this scale. This can be troublesome, especially for the researchers with low funding. These problems with existing psychopathy measures are recognized in a scientific community (Witt et al., 2009) , and they are a part of the motivation for doing the present research.
HEXACO facets did not explain large enough portion of the Antisocial psychopathy scale variance, nor there were correlations >.20 between HEXACO-PI-R items and this measure. Therefore, we did not construct HEXACO measure of this variable. Is this a huge problem for the researchers who would like to operationalize four-factor model of psychopathy via HEXACO-PI-R? There is an ongoing debate regarding the conceptual status of antisocial behavior as a core psychopathy characteristic (Skeem & Cooke, 2010) . The constructors of the fourfactor model strongly advocate that antisocial tendencies are the crucial part of the psychopathy construct (Hare & Neumann, 2010; Neumann, Hare, & Pardini, 2015) ; however, this opinion is highly criticized and challenged (Cooke & Michie, 2001; Cooke, Michie, & Skeem, 2007; Međedović, Petrović, Kujačić, Želeskov-Đorić, & Savić, 2015) . Furthermore, all of the contemporary models of psychopathy do not incorporate antisocial behavior as its crucial trait (Benning, Patrick, Hicks, Blonigen, & Krueger, 2003; Boduszek, Debowska, Dhingra, & DeLisi, 2016; Patrick, Fowles, & Krueger, 2009 ). There are pragmatic reasons for not measuring antisocial behavior as a psychopathy trait too. The most important one refers to the forensic context which is highly relevant for psychopathy research.
It considers predicting criminal recidivism by using psychopathy traits as predictors. If antisocial behavior is set as a predictor of recidivism, the regression model would be tautological: criminal behavior would be predicted by criminal behavior (Međedović, 2015) . For all of these reasons, we think that inability of constructing HEXACO measure of antisocial behavior should not divert researchers from using HEXACO psychopathy scales in their research.
However, researchers should use the original psychopathy scales in the research whenever it is possible. The correlations between HEXACO measures and the original scales are ranging from .60 to .70. The correlations of the same magnitude between indirect and direct measures of psychopathy were obtained in previous research, too (Witt et al., 2009 ). This finding suggests that proxy measures and original scales are very similar, but not identical constructs. Furthermore, in order to obtain maximum validity, the specific psychopathy items, which are not present in broad and general personality inventories should be administrated. These are the reasons why original psychopathy measures should be used if psychopathy is the central construct of the research or when time constraints are not too high and larger surveys can be administrated.
The limitation of the present study lies in the fact that the sample of participants who provided the measures on HEXACO and psychopathy was not representative. This fact can diminish the usage of the scales in some specific samples, including the participants with lower educational level. Because of this, it is important to validate new psychopathy scales in different samples and to carefully examine their properties, both on the full scale and the item level. Certainly, the best validation for the HEXACO psychopathy scales would be the prediction of real behavior, especially the one conceptually related to psychopathy: immoral and antisocial behavior.
Može li se pomoću HEXACO-PI-R-a adekvatno obuhvatiti
